Fluorescent peptide probes for high-throughput measurement of protein phosphatases.
A homogeneous microplate assay for the serine/threonine protein phosphatases PP1 and PP2A, employing fluorescent-labeled phosphopeptides, has been developed. Phosphopeptides derived from a phosphoacceptor site in myelin basic protein were designed with a cysteine adjacent to the phosphoresidue, allowing site-selective labeling with dyes. The fluorescence emission from the environmentally sensitive fluorophore 7-fluorobenz-2-oxa-1,3-diazole-4-sulfonamide was found to be sensitive to the phosphorylation status of an adjacent threonine residue. Upon complete dephosphorylation of the dye-labeled phosphopeptide, a 56% decrease in fluorescence intensity was observed. The change in fluorescence was correlated with the release of inorganic phosphate from the phosphopeptide as measured using the malachite green assay. Conjugation of the fluorophore to the phosphopeptide was found to have no adverse effect on catalysis. A series of four phosphopeptide substrates were developed and characterized to probe PP1 and PP2A activity. The optimum phosphopeptides were then used to determine inhibition parameters for three natural protein phosphatase inhibitors. The use of a peptide-based approach has introduced a degree of specificity not observed with many conventional phosphatase substrates, while retaining the advantages of a real-time homogeneous fluorescence-based format, making the assay ideal for high-density screening.